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Numerical simulation study on turning maneuverability of a
ship in arctic region with pack ice
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Abstract: To investigate the turning maneuverability of polar ships in floating ice area, in this study a
combined CFD-DEM approach was adopted to numerically simulate the turning motion process of a medium-
sized polar ship in floating ice area. In the simulation the ship's turning motion at different rudder angles and
ice concentrations have been considered, and the parameters of the ship's turning motion have been predicted.
The results show that the existence of floating ice will significantly hinder the ship's turning motion, and the
range of the tactical diameter in floating ice area is 1 to 1.5 times than that in open water conditions. The
forces and moments acting on the hull exhibit strong randomness, and the instantaneous fluctuations of the
ship's speed and yaw rate are more pronounced. At the same rudder angle, the ice longitudinal force increases
with the increase of ice concentration, while the variation of the fluid longitudinal force is not significant. The
average total lateral force and total yawing moment are in the same direction as the turning maneuver, while
the average ice yawing moment tends to be in the opposite direction.
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Tab.1 Principal dimensions of the ship
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Tab.2 Geometric parameters of the rudder
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Fig.1 Coordinate systems describing the motion of the ship
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Fig.2 Computational domain and boundary conditions
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Fig.3 Computational mesh
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Tab.3 Geometric parameters of the rudder
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Fig.8 Turning trajectories (Open water and C=0.8 for 6=30°)
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